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I n modern vascular surgery autovein graft is widely used for correction of 
the disturbed arterial blood flow mainly in arteries calibred below 1 cm (7, 9) . 
I n previous studies carried out in the Department of Anatomy and Histology, 
Higher Institute of Medicine, Varna , we have profoundly investigated the morpho-
logical peculiarities of superficial veins of the lower limbs wi th a view to the pos-
sibi l i t ies for their use as plastic material ( 1 , 2, 4) . Venous bypass is often indi-
cated in obliterating diseases of the lower l imb. Because in these diseases the 
autovein used has survived a long time in conditions of disturbed hemodynamics 
it is interesting to know what kind of alterations have set in there as it is rather 
possible that they would play a definite role for the further graft fate. Knowledge 
in this field is scanty because in obliterating diseases of the lower limbs investi-
gators' interest is directed towards the arterial vessels mainly. The latter are 
predominantly affected in these diseases and that is why venous vessels were 
less paid attention by the authors. 
Proceeding from the circumstance that the percentage of loss of graft pass-
abi l i ty with obliterating diseases of the lower limbs especially in later periods 
is rather high which is determined by numerous factors (5, 6) we decided to study 
the morphological peculiarities of the long saphenous vein ( L S V ) in obliterating 
diseases wi th a view to a further investigation of the role of these alterations 
for venous graft s u r v i v a l . 
Material and methods 
Our study covered material from 13 lower limbs amputated by the occasion 
of obliterating diseases as well as from 16 segments of L S V taken intraoperati-
v e ^ during its use as bypass. We used the injection method Vankov ' s (2) out-
l in ing intramural vasa vasorum wi th Indian ink-gelatine, stains wi th hemato-
xyl l in-eosin , wi th orcein, wi th azan, wi th V a n Gieson's and Malori 's methods 
for light-microscope examination of the structure of the w a l l , histochemical meth-
ods for ascertaining of myosin and non-myosin ATP-ase after the method of 
Padykula and Herman (1955) and of Wachstein—Meisel (1957) in modification 
of Loyda , Gossrau and Schiebler (1982) (3) as well as a routine electron micro-
scopic technique. The results were compared wi th those from studies of healthy 
individuals as followed; light microscopic data — with already reported ones 
( 1 , 4); histochemical investigations of ATP-ase ac t iv i ty — wi th those of cadaver 
material from individuals of the same age group performed in the Department 
of Forensic Medicine; electron microscopic data resulted from studies of mate-
r i a l from surgical interventions on an. occasion of other, non-obliterating diseas-
es. The specificity of the histochemical methods for both myosin and non-myo-
sin ATP-ase ascertaining was controlled, too (11). 
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Our results show that essential morphological alterations appear in venous 
essels wi th obliterating diseases of the lower l imb. 
F i r s t blood supply of these veins is 
severely destroyed. Intramural vasa va-
sorum which form in normal conditions 
dense capi l lary network in the media 
nd a vascular interweaving in the ad-
enti t ia ( 1 , 2, 4) strongly reduce and a 
considerable part of them are penetrated 
by the contrast medium to an insignifi-
cant extent or even are not penetrable 
for it (fig. 1). I t means that the basic 
source for venous wal l nutri t ion — vasa 
asorum — is seriously damaged. 
Second, there is a differently ex-
iressed venous wal l fibrosis. Sometimes 
t is sl ightly manifested. A not large 
amount of connective tissue develops in 
the int ima mainly that can reach up to 
the media depth. I n these cases me-
Hp smooth muscle cells (SMC) de-
monstrate normal ATP-ase ac t iv i ty , both 
myosin and non-myosin one. However, in 
the int ima only few S M C S show such an 
•activity (fig. 2) . I n other cases a massive 
connective tissue augmentation is esta-
blished in the int ima resulting in its 
strongly enlargement thus changing the 
configuration of venous lumen. The lat-
ter can be partial or even total on 
the whole vascular circumference. One 
of the main parameters considered relat-
ed to graft su rv iva l , namely its caliber, is severely damaged in these cases (12).. 
The cases wi th single cushion-like prominences of the int imal lumen are of interest 
because it is possible that they can change hemodynamic conditions (fig. 3 and 4) 
I t is noteworthy that l ip id droplets vary ing in number, size, shape and l o -
calization (10) are ultrastructurally observed in endothelium and mainly in SMCs. 
I t is known from the literature that as a rule l ipid droplets in vascular myocytes 
are a common consequence of atherosclerosis and ageing (8) but in the concrete-
case the investigations of the control persons without any obliterating diseases 
demonstrate that l ip id droplets are very rarely seen in venous endothelial and 
smooth muscle cells. I t occurs chiefly in SMCs wi th severe destruction alterations. 
However, the character of l ip id droplets in venous SMCs wi th obliterating diseas-
es is different to a certain extent — as a rule they are located in regions r ich 
in cell organelles around the nucleus or among heapings up of cell organelles bet-
ween myofilamentous bundles. They are differently nearly to the nucleus and 
perinuclear space, respectively, as well as to cisterns of smooth and rough endo-
plasmic ret iculum, Golgi complex, mitochondria. I n some cases certain changes 
of the neighbourly located cell organelles are established — light euchromatic 
nuclei , dilatated cisterns of both smooth and rough endoplasmic reticulum, de-
structive mitochondrial changes. Most l ipid droplets have no clearly distinguishable: 
F i g . 1. Long saphenous vein of 68-years old 
man with diabetic gangraena. Injection with; 
Indian ink-gelatine. Microphoto: oc. 10,. 
ob. 4. 
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membrane, however, in certain cases they are distinguished by membranes 
of neighbouring cellular organelles. I n several cases the grouping of l ip id drop-
lets of different size and density implies their possible aggregation into larger 
ones. I t stresses that often numerous dense lysosomal bodies are located around 
the l ip id droplets thus forming phagolysosomes together wi th l ip id droplets (fig. 5). 
F i g . 2. Long saphenous vein of 66-years old man with obliterating atherosclerosis. Positive 
non-myosin ATP-ase reaction after the method of Wachstein-Meisel and treatment with L-cys-
tein. Microphoto: oc. 10, ob. 4. 
. 
However, the qiestion about the relation of venous wal l l ip id droplets to hypo-
x i a advancing due to vasa vasorum obliteration or to other factors, e. g. metabo-
l i c peculiarities, remains s t i l l disputable. 
Our results obtained show that there are considerable alterations of the struc-
ture and vascularization of the long saphenous vein of the limb affected by obli-
terating diseases which is often used as venous autograft. Natura l ly , this problem 
posed concerning the importance of these changes for the fate of the transplant-
ed ve in requires further investigations on the basis of observations on patients 
operated and other experimental t r ials . However, at this moment the following 
preliminary conclusion can be drawn: As graft surv iva l is a complex and mult i -
factorial process (5—7, 9, 12) it is not necessary to look for a direct relation bet-
ween its structural peculiarities and its su rv iva l . However, it seems logical that 
there are more r isk factors involved which can easier cause its impassabil i ty. 
I n this sense, an accompanying study of the morphological peculiarities of the 
venous graft covering material taken wi th its placing could direct surgeon's at-
tention to some factors being important for its obliteration. 
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Че 3 Long saphenous vein of 67-years old man with obliterating atherosclerosis. Positive 
myosin ATP-ase reaction after the method of Padykula-Herman. Microphoto: oc. 10, ob. 4. 
Fie 4 Long saphenous4 vein of 67-years old man with obliterating atherosclerosis. Positive 
non-myosin ATP-ase reaction after the method of Wachstein-Meisel. Microphoto: oc. 10, ob. 4. 
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F i g . 5. Long saphenous vein of 42-years old man with obliterating atherosclerosis. L i p i d drop­
lets and dense liposomal bodies near to them. Magnification 20 000 X . 
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НЕКОТОРЫЕ МОРФОЛОГИЧЕСКИЕ ОСОБЕННОСТИ КРУПНОЙ ПОДКОЖНОЙ 
ВЕНЫ ПРИ ОБЛИТЕРИРУЮЩИХ ЗАБОЛЕВАНИЯХ НИЖНЕЙ КОНЕЧНОСТИ 
Г. Маринов, В. Княжев, М. Трошева 
Р Е З Ю М Е 
Изучены структура и васкуляризация стенки крупной подкожной вены при облите-
рирующих заболеваниях нижней конечности. Установлено, что при этих заболеваниях на­
ступают существенные изменения в строении венозных сосудов. Эти изменения заключаются 
в значительном нарушении васкуляризации стенки вследствие непроходимости части сосу­
дистой стенки. Установливается значительный фиброз стенки вены, очень сильно выражен­
ный в некоторых случаях, что очевидно оказывает влияние на гемодинамику в тех случаях, 
когда такая вена используется для наложения венозного «байпаса» (обхода). Н а р я д у с этим 
очень часто в гладкомышечных клетках стенок этих вен обнаруживаются отложения ли-
пидных капелек, что со своей стороны свидетельствует о глубоких нарушениях метабо­
лизма венозной стенки. 
